Activation of the KCa3.1 channel contributes to traumatic scratch injury-induced reactive astrogliosis through the JNK/c-Jun signaling pathway.
Reactive astrogliosis is widely considered to contribute to pathogenic responses to stress and brain injury and to diseases as diverse as ischemia and neurodegeneration. We previously found that expression of the intermediate-conductance calcium-activated potassium channel (KCa3.1) involved in TGF-β-activated astrogliosis. In the present study, we investigated whether migration of cortical astrocytes following mechanical scratch injury involves the KCa3.1 channel, which contributes to Ca(2+)-mediated migration in other cells. We found that scratch injury increased the expression of KCa3.1 protein in reactive astrocytes. Application of the KCa3.1 blocker TRAM-34 decreased glial fibrillary acidic protein (GFAP) expression and slowed migration in a concentration-dependent manner. Application of the Ca(2+) chelators, EGTA and BAPTA-AM, also slowed the migration of astrocytes. Blockade or genetic deletion of KCa3.1 both slowed and dramatically reduced the scratch injuries induced the sharp rise in astrocytes Ca(2+) concentrations. The scratch injury-induced phosphorylation of JNK and c-Jun proteins was also attenuated both by blockade of KCa3.1 with TRAM-34 and in KCa3.1(-/-) astrocytes. Using KCa3.1 knockout mice, we further confirmed that deletion of KCa3.1 reduced expression of GFAP in an in vivo stab wound model. Taken together, our findings highlight a novel role for KCa3.1 in phenotypic modulation of reactive astrocytes and in astrocyte mobilization in response to mechanical stress, providing a potential target for therapeutic intervention in brain injuries.